124
The data presented in this study contribute to the understanding of the role of cellular proteins 125 in influenza virus replication and underpin further studies into the molecular mechanisms that 126 govern transcription and replication of the influenza A virus RNA genome. In addition, the 127 study also contributes to the emerging evidence for an important regulatory role for the 128 phosphorylation of viral proteins in influenza virus biology. 
MATERIALS AND METHODS

132
Cells and viruses. Human Embryonic Kidney 293T (HEK 293T) cells were maintained in
156
The PCR product and pcDNA3A (52, 54) were digested with KpnI and NotI restriction 157 endonucleases and the PCR-amplified gene was ligated into pcDNA3A. The pcDNA-PP7CP-
158
Strep mammalian expression plasmid has been described previously (55). The pGEX-6P1-
159
GST, pGEX-6P1-GST-PPP6C, pGEX-4T1-GST-PPP6R1, pGEX-4T1-GST-PPP6R2 and 160 pGEX-GST-4T1-PPP6R3 E. coli expression plasmids have been described previously (23).
161
Antibodies to PPP6C (A300-844A) and PPP6R3 (A300-972A) were purchased from Bethyl of cycloheximide (100 μg/ml). RNA was extracted at 6 h p.i. using Trizol. RNA pellets were 332 dissolved in 10 µl of RNase-free water, and RNA was analysed in a primer extension assay 333 using NA segment-specific primers as previously described (58). Signals were detected by 334 autoradiography and images were quantitated using phosphorimage analysis in Aida. objective to capture four images in a random field of view from each sample for scoring.
353
Images were processed using ImageJ and scored using the Cell Counter plugin. (Fig. 2A) .
376
Concentration of the eluates revealed a number of cellular proteins co-purifying with PB2-
377
Strep that were absent in the WT negative control ( Fig. 2A) majority of these proteins could be identified reproducibly (Fig. 3A) , with reproducible 414 observations more likely for the more abundant proteins (Supplemental Table 2 ). The most 415 abundant of the interacting host proteins was the Hsp70 molecular chaperone, which is 416 clearly visible by PAGE and silver-staining ( Fig. 2A, Fig. 3B and Fig. S1 ). Other categories life-cycle (Fig. 4) .
428
Among the interactome, we were particularly interested by the subunits of the cellular protein Table 2 ). Western blotting confirmed that PPP6C and PPP6R3 co- (Fig. 5A ).
437
We hypothesised that the interaction between the RdRP and PP6 had evolved because PP6
438 played a role in regulating influenza virus replication, and we decided to investigate this 439 interaction further. Spodoptera frugiperda (Sf9) cells. After a further washing step, the GST fusion proteins were 462 eluted and Western blotting was performed using an antibody specific to the viral RdRP.
463
Viral RdRP was not detected when GST was expressed alone, but GST-tagged PP6 subunits 464 could pull down RdRP in vitro, indicating that their interaction was direct. GST-tagged PP6C
465
could only pull down a small quantity of RdRP, but relatively large amounts of RdRP were 466 pulled down by each of the three GST-tagged PP6 regulatory subunits (Fig. 5C) showed that there was a significant reduction in mRNA, cRNA and vRNA accumulation 511 compared to control cells at 6 h p.i. (Fig. 7B) . However, at 8 h p.i. a significant reduction in 512 cRNA and vRNA accumulation was only observed with the PPP6C-targeting siRNA that 513 gave the greatest reduction in PPP6C levels (siPPP6C3), and no significant reduction was 514 observed for viral mRNA accumulation (Fig. 7C) . These data suggest that RNA accumulation (Fig. 9C and 9D) . At 4 h p.i., 100% of both the knockdown and negative 546 control infected cells showed nuclear NP staining, indicating that significant vRNP export is 547 not undertaken at this time point (Fig. 9C and 9D) . At 6 h p.i., an average of 30% of negative previously identified host-pathogen interactions is not understood.
574
In this study, an affinity-purification mass spectrometry proteomic approach was employed 
621
Among the cytoskeletal proteins identified, tubulins, the major constituents of microtubules,
622
were found to be the most abundant. This is likely to be related to the microtubule-dependent proposed to be composed of the catalytic subunit PPP6C, an ankyrin repeat domain 28 655 protein (Ankrd28) and one of regulatory subunits PPP6R1, PPP6R2 or PPP6R3 (29). PPP6C,
656
PPP6R1 and PPP6R3 were identified by mass spectrometry as interactors of the viral RdRP.
657
However, Ankrd28 was not detected in the mass spectrometry. This absence could be 658 explained by a proposed model of PP6 holoenzyme assembly in which Ankrd28 is not 659 required for the interaction between the catalytic and regulatory subunits of PP6 (29).
660
The biological significance of PP6 in the influenza A virus life-cycle was assessed by 
